It has been shown previously that acidic K18 and K19 keratins display a differential immunohistochemical pattern of expression during sexual differentiation of the gonads in the rat (Fridmacher et al. (1992) Development 115, 503-5 17). The present results indicate that K18 and K19 gene expression is regulated at the transcriptional level. The analysis was performed by Northern Blot, reverse transcriptase polymerase chain reaction (RT-PCR) and in situ hybridization. PCR products were cloned, sequenced and used as speciesspecific K18 and K19 riboprobes for in situ hybridization. K19 mRNA but not K18 mRNA was detected in undifferentiated gonads and in somatic cells of ovarian cords throughout the fetal ovary development. K18 mRNA expression appeared in male gonads, at 13.5 days of gestation, at the onset of testicular differentiation, as the first Sertoli cells differentiated and aggregated to form seminiferous cords. As testicular differentiation progressed, K19 mRNA disappeared and, from 14.5 days of gestation on, fetal Sertoli cells expressed exclusively K18 mRNA. The changes in the transcriptional activity of K19 and K18 genes, observed in male gonads, occur characteristically at the very beginning of testicular differentiation.
Introduction
Testicular differentiation is a key-step of sexual differentiation in eutherian mammals.
Since the embryonic castration experiments of Jost (1947) , it is known that male differentiation of the genital tract depends on the presence of fetal testes, whereas female differentiation occurs, even in the absence of ovaries. The male phenotype is induced by hormones secreted by the fetal testis, anti-Miillerian hormone (AMH or MIS, Miillerian inhibiting substance) and androgens, that act against a constitutive trend of feminine development (Jost, 1953 (Jost, , 1970 Donahoe et al., 1987; Josso et al., 1993) . The testis determining factor which, in XY individuals, is responsible * Accession numbers in EMBL Data Library: X8 1448 RNKERIS for rat K18 and X8 1449 RNKER19 for rat K19. for the differentiation of the testis from the undifferentiated bipotential gonad, has been shown to be encoded by a single gene localized on the Y chromosome, the SRY gene (reviewed by Bogan and Page, 1994) . However, the mode of action and targets of this gene as well as factors controlling its expression are as yet unknown.
The first morphological event of testicular organogenesis, as evidenced in studies in rat (Jost, 1972; Magre and Jost, 1980) and rabbit (Jost et al., 1985) , is the differentiation of primordial Sertoli cells. In the rat, at 13.5 days of gestation, the first Sertoli cells appear in the anterior part of the gonadal blastema, aggregate with each other, encompass germ cells, and form seminiferous cords, epithelial cords which are precursors of seminiferous tubules. In the following hours, differentiation progresses to the caudal part of the gonad and at 14.5 days of gestation, the whole of the gonad is occupied by seminiferous cords. In the meantime, female gonads present no evidence of sexual differentiation.
Meiosis and folliculogenesis take place later, respectively at 17.5 days of gestation (Beaumont and Mandl, 1962 ) and 2-3 days after birth (Richards et al., 1987) . From 14.5 days of gestation on, somatic cells and germ cells organize progressively to form ovarian cords.
In a previous immunohistochemical study (Fridmacher et al., 1992) , we showed that keratins, intermediate filament (IF) proteins usually present in epithelia (Franke et al., 1981; Mall et al., 1982) , were differentially expressed during sexual differentiation of the gonads in the rat. In undifferentiated gonads, whatever the sex, simple epithelia basic keratin 8 (K8) and acidic keratin 19 (K19) were detected. In the male gonad, a reactivity for acidic keratin 18 (K18) appeared as soon as Sertoli cells differentiated. Sertoli cells co-expressed K8, K18 and K19 until up to 16.5-17.5 days of gestation. Progressively K19 reactivity decreased and from 18.5-19.5 days of gestation until up to 2 weeks after birth, Sertoli cells expressed only K8 and K18 (Fridmacher et al., 1992) . Such a shift in K19/K18 expression was not observed during the development of the ovary. Somatic cells of the ovarian cords and primordial follicles expressed K8 and K19.
To assess mechanisms responsible for the differential expression of acidic keratins during sexual differentiation of rat gonads, we analyzed K18 and Kl9 mRNA expression by Northern blot, reverse transcriptase-polymerase chain reaction (RT-PCR) and in situ hybridization in the gonads of both sexes from the undifferentiated stage (12.5 days of gestation) up to the end of gestation (20.5 days of gestation). From PCR experiments, partial cDNA for rat K18 and K19 were cloned and sequenced and used as specific probes for in situ hybridization. The results reported here show that the shift in K19/18 protein expression is regulated at the level of mRNA expression and that the change in this transcriptional activity occurs at the very beginning of testicular differentiation. . Total (T) RNA (20 pg) (lanes 1, 4, 5) and poly(A)+ (+) RNA (5 pg) (lanes 2, 3, 6) were subjected to Northern blot analysis. 32P-Labeled mouse K18 and K19 probes were successively hybridized to the same blot. Intestine (int) was used as control tissue. The locations of 28s and 18s RNA are indicated. With K18 and K19 DNA probes, a major transcript of 1.5 kb was observed. K18 mRNA was highly expressed in testis (A, Iane 2) and very faintly expressed in ovary (A, lane 3). K19 mRNA was detected in ovary (B. lane 3) but not in testis (B, lane 2). Both K18 and K19 mRNA were present in intestine (A,B, lane 5). Total RNA from testes and ovaries of 14.5, 16.5, 18.5 and 20.5day-old fetuses was reverse transcribed and amplified with K18 and K19 primers (C). In the lane labeled 'c' (control), PCR reaction was carried out without cDNA. RT-PCR products were analyzed by electrophoresis and visualized by ethidium bromide staining. Two bands of the expected sizes of 400 bp for K18 and 800 bp for K19 were detectable.
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T + + In Northern blotting experiments performed on gonads (Fig. lA,B , lanes l-4) and intestine (Fig. lA,B , lanes 5, 6) from 20.5day-old fetuses, the size of rat mRNA, approximately 1.5 kb, hybridizing with mouse K18 and K19 DNA probes agreed with the K18 and K19 mRNA sizes in other species (Bader et al., 1986; Roman0 et al., 1986; Alonso et al., 1987; Eckert, 1988; Lussier et al., 1989; Stasiak et al., 1989; Hashido et al., 1991) . In testes, high levels of K18 mRNA were observed (Fig. lA, lane 2) , no signal was detected with the K19 probe (Fig. lB, lane 2) . In ovaries, both K19 and K18 mRNA were expressed but at very different levels. K19 mRNA signal was high (Fig. lB, lane 3) , and the K18 mRNA signal was very weak (Fig. IA, lane 3) . When total mRNA (Fig. lA,B , lanes 1, 4, 5) was loaded instead of poly(A)+ mRNA (Fig. lA,B , lanes 2, 3,6), the signal was weaker or absent.
The RT-PCR study showed amplified fragments of expected sizes 400 bp and 800 bp for K18 and K19, respectively (Fig. IC) . These PCR products hybridized specifically with mouse K18 and K19 probes (not shown). Moreover, the identity of the PCR products with rat K18 and K 19 was confirmed by sequencing, they present more than 90% homology with mouse K18 and K19, respectively (not shown) (rat K18 and K19 partial sequences are given in the EMBL Data Library).
The results of RT-PCR experiments indicated that in both male and female gonads at 14.5 days of gestation (Fig. IC , lanes 1, 2) and in male gonads at 16.5 days of gestation (Fig. lC, lane 3) , both K18 and K19 mRNA were highly expressed. In contrast, for later stages, K18 mRNA was expressed predominantly in testes and K19 mRNA in ovaries. The signal intensities of K19 mRNA in males were weak at 18.5 days ( 
Localization of K18 and K19 mRNA during sexual differentiation of the gonads
The pattern of distribution of K18 and K19 mRNA was examined by in situ hybridization in fetal gonads. Digoxigenin-UTP labeled sense and antisense specific RNA probes were hybridized to frozen tissue sections of genital tracts from the 12.5 days of gestation.
Before the sexual differentiation of the gonad, either in the proliferating coelomic epithelium covering the mesonephros at 12.5 days of gestation ( Fig. 2A ) or in the gonadal blastema at 13.5 days of gestation (not shown), K19 mRNA was detected (Fig. 2B) , whereas no expression of K18 mRNA was observed (Fig. 2C ). Mesenchymal cells of the mesonephros and mesonephric tubules were negative for both keratins (Fig. 2B,C) . Fig. 2 . Localization of K18 and K19 mRNA in the undifferentiated gonadal ridge at 12.5 days of gestation. The coelomic epithelium (e), visualized as a cell layer negative for fibronectin at the surface of the mesonephros (A). expresses K19 mRNA (B) but no K18 mRNA (C). The Wolffian duct (w) is positive for K18 (C) and negative for K19 (B). Mesonephric tubules (mt) are negative for both keratins (B,C). Note the expression of K18 mRNA in the chorda dorsaiis (c) (C). dm. dorsal mesentery; a, aorta; scale bars. 100ptm. Fig. 3 . Localization of Kl8 and K19 mRNA in male genital tracts. At 13.5 days of gestation (A,B), differentiating seminiferous cords (SC), which appear as epithelial structures negative for tibronectin (A), express K18 mRNA (B). At 14.5 days of gestation (C.D) seminiferous cords are positive for K18 (D). In the caudal part of the genital tract, seminiferous cords show a faint hybridization signal for K19 mRNA (C). Nephrostomial canals (arrow head) and coelomic epithelium (e) are positive for K19 (C) and Wolffian duct (w) positive for K18 (D). At 16.5 days of gestation (E,F), K19 mRNA is detected exclu&ely in the differentiating rete testis (arrow) (E,F) and coelomic epithelium (F). Scale bars, 100~m.
In testis at 13.5 days of gestation (Fig. 3A) , K18 mRNA expression became detectable (Fig. 3B) . As differentiation progressed, K18 mRNA was localized exclusively in seminiferous cords (Fig. 3D) . On the other hand, K19 mRNA was not expressed in differentiated seminiferous cords (Fig. 3E,F ). In some rare instances, a very low level of K19 mRNA was detectable in the less developed areas of 14.5day-old testes (Fig. 3C ). An intense signal for K19 mRNA was present in epithelial structures connecting coelomic epithelium and gonadal tissue (Fig.  3C ) designated previously as nephrostomial or genital canals (Brambell, 1928; Roosen-Runge, 1961) . Elsewhere, K19 mRNA was detected in coelomic epithelium at the surface of the testis and the mesonephros (Fig.  3C,F ) and in differentiating rete testis (Fig. 3E,F) .
In female gonad, K18 mRNA was not detected at any stage of development (Fig. 4A,B) . Strong expression was observed, however, in the extragonadal structures, Wolffian and Miillerian ducts and mesonephric tubules (Fig. 4A,B) . K19 mRNA expression was observed in the ovary whatever the developmental stages. It was localized in somatic cells of ovarian cords (Fig. 4C) . The mesenchymal tissue between cords was negative (Fig.  4C) .
The K18 and K19 sense probes did not give any hybridization signal (Fig. 4D for K19 ).
Discussion
Our in situ hybridization results clearly show the existence of a differential expression of K18 and K19 mRNA according to the sex of the fetal gonads in the rat. In testes, K18 mRNA but not K19 mRNA was expressed; in ovaries and in undifferentiated gonads, K19 mRNA but not K18 mRNA was present. In addition to these mRNAs, the detection of signals for K19 mRNA in males and for K18 mRNA in females in RT-PCR experiments is, indeed, due to the presence of epithelial structures which cannot be removed by dissection. Such nephrostomial canals or rete testis in male explants expressed high levels of K19 mRNA, as shown by in situ hybridization.
The non-expression of K19 gene in well-differentiated testes was confirmed by Northern blotting performed at 20.5 days of gestation. In female explants, signals for K18 mRNA were noticeable at 14.5 and 20.5 days of gestation in RT-PCR as well as at 20.5 days of gestation in Northern blot experiments. At both stages, it is probable that fragments of mesonephric structures positive for K18 were removed with the gonads; at 14.5 days of gestation due to the small size of the ovary; at 20.5 days of gestation due to the inclusion of mesonephric structures, participating in the formation of the rete ovarii, in the hilus of the bean-shaped ovary. Taken together, the results reported here confirm and extend our previous immunohistochemical observations (Fridmacher et al., 1992) . The differences in the expression of acidic keratins according to the sex of the gonads are the consequence of the regulation of keratin synthesis, rather than the result of epi-tope-masking phenomena as was earlier hypothesized (Fridmacher et al., 1992) .
In contrast to our observations, Frijjdman et al. (1993) described the presence of a K18 immunoreactivity in the cords of the rat fetal ovary. The antibody anti-K18 (PKK3) used in that study, raised against pig K18 (Virtanen et al., 198_5) , was shown to recognize rat K18 (Paranko et al., 1986) . It is possible, however, that this antibody cross-reacts with another keratin. It is well known that the results obtained by immunohistochemical studies have to be confirmed by other techniques (Leube et al., 1986; Traweek et al., 1993) or by the use of different specific antibodies (Kasper, 1991) . Another discrepancy between immunohistochemical observations is found in the expression of keratins in the undifferentiated gonad. Friijdman et al. (1992 Friijdman et al. ( , 1993 ) did not observe any keratin immunoreactivity in the undifferentiated gonad, whereas we detected positive reactions for K8 and for K19 proteins at 13.5 days of gestation (Fridmacher et al., 1992) . The present results confirm the expression of the K19 gene in the undifferentiated gonad at 13.5 days of gestation and in the proliferating coelomic epithelium at 12.5 days of gestation. The expression of keratins in the undifferentiated gonad was also reported in the rabbit (Wartenberg et al., 1991) . In that study, however, K18 was detected in combination with K8, and the presence of K19 was not sought. The contrasting results concerning K18 expression between rat and rabbit, if not due to the methodology used, could indicate that the pattern of keratins could well be different according to animal species (Owaribe et al., 1988; Frojdman et al., 1992) .
The fact that K19 but not K18 is detected in undifferentiated gonad and in fetal ovary is surprising since it is usually admitted that K19, which can form IFS in association with K8 (Bosh et al., 1988) , is not expressed in cells devoid of K18 (Lussier et al., 1989; Lu and Lane, 1990; Calnek and Quaroni, 1992 ). In some rare cases, however, the expression of K19 and K8 in the absence of K18 has been reported such as in culture of pulmonary microvascular endothelial cells (Chung-Welch et al., 1989) , in tumors (Ishii et al., 1989) or during specific developmental stages of the human pituitary gland (Ikeda and Yoshimoto, 1991) . Moreover, transfection experiments of keratin cDNA in bovine lens cells or in fibroblasts, cell types which normally do not express keratins, have shown that K8 and K19 can form IFS in the absence of K18 (Lu and Lane, 1990; Magin et al., 1990) . In the fetal rat gonads, K19 not only is present in the absence of K18, but also disappears as K18 is synthesized. In the male gonad, K18 protein (Fridmacher et al., 1992) and Kl8 mRNA are both detected at 13.5 days of gestation, as soon as the first Sertoli cells differentiate. Concomitantly, K19 gene activity ceases. Very little, if any, K19 mRNA is detected in rare Sertoli cells at 14.5 days of gestation. The fact that K19 protein is still present in seminiferous cords through days 16.5-17.5 of gestation (Fridmacher et al., 1992) is likely the consequence of the stability of keratin filament (Denk et al., 1987; Calnek and Quaroni, 1993) . The functional significance of mutual exclusion of K18 and K19 through the differentiative pathway of the gonads remains as yet unexplained. Clarification could be obtained if future investigations establish the nature of relationships existing between the differential expression of K18 and K19 according to the sex of the gonad and the morphogenetic processes underlying the differentiation of either a testis or an ovary.
Among the numerous studies devoted to the elucidation of biological functions of keratin as well as regulative mechanisms of their expression (review in Steinert, 1993 , Fuchs, 1994 , some recent data concern the regulation of K18 gene transcription. A transcriptional enhancer element has been identified within the first intron of the human K18 gene (Oshima et al., 1990) . Two binding sites for transcription factors have been localized in a conserved 47 bp sequence of the enhancer, one mediating transactivation by members of the Jun and Fos families and the other recognized by ETS family members (Oshima et al., 1990; Pankov et al., 1994a) . The combination of the two binding sites constitute a regulatory element, target for induction by oncogenes activating the ras signal transduction pathway (Pankov et al., 1994a) . In embryonic cells differentiating in response to retinoic acid, activation of the K18 gene transcription has been shown to correlate with an induction of RNAs for c-Jun, JunB and ETS-2 (Pankov et al., 1994b) . It would be most interesting to study the mRNA expression of the members of Jun, Fos and ETS families during the differentiation of the testis in order to determine if the activation of the K18 gene may correlate with changes in the activity of genes coding for these transcription factors.
The switch in the K19/K18 gene expression, occurring in the male gonad, takes place concomitantly with the differentiation of Sertoli cells, that is, with the first evidence of testicular differentiation (Jost, 1972; Magre and Jost, 1991) . The anti-Miillerian hormone (AMH) secreted by differentiating Sertoli cells is the earliest cognate biochemical marker of the male differentiative pathway (Josso et al., 1993) and, as such, considered as a possible direct or indirect target for SRY (Bogan and Page, 1994; Haqq et al., 1993; Shen et al., 1994) . The present data point out the fact that the switch in K19/K18 gene expression is, in addition to AMH, the most precocious regulative event downstream SRY, known up to now. Further elucidation of molecular mechanisms responsible for the changes in the transcriptional activity of genes encoding for K18 and K19 should furnish essential information on the differentiative processes involved in testicular morphogenesis and, thus, provide new insights on the initial steps of the sex differentiation cascade.
Experimental procedures

Animals and tissues
Fetal male and female gonads were obtained from AF Wistar rats (R. Janvier, 53800 Le Genes& France). The age and sex of fetuses were determined as previously indicated (Jost, 1972) . For in situ hybridization experiments, gonads were dissected together with adjacent mesonephros. For Northern blotting and RT-PCR studies, gonads were dissected without mesonephros.
Northern blotting experiments
Male and female gonads isolated from 20.5-day-old fetuses were snap frozen in liquid nitrogen and stored until use. Total RNA was isolated using the guanidium thiocyanate-cesium chloride procedure (Glisin et al., 1974) , and polyadenylate RNA (poly(A)+ RNA) was purified as described in Aviv and Leder (1972) .
The glyoxal denatured RNA was electrophoresed on 1% agarose gel and electroblotted onto GeneScreen membrane according to the method of Thomas (1980) . Prehybridization (2 h) and hybridization (overnight) was performed at 42°C in 45% formamide, 5 mM Tris-HCl (pH 7.5), 100 mM NaCI, 10X Denhardt's solution, 0.1% sodium pyrophosphate, 90 mg/ml salmon sperm DNA and 1% SDS. The DNA probes used for hybridization were the mouse K18 (END0 B) DNA probe (Alonso et al., 1987) provided by Dr. Jorcano (Department of Cell and Molecular Biology, CIEMAT-IMA, Madrid, Spain) and the mouse K19 DNA probe (K insert) (Lussier et al., 1989) provided by Dr. Royal (Universitt de MontrCal, FacultC de MCdecine, Dtpartement de Pathologie, Montrtal, QuCbec). These DNA probes were isolated from vector DNA by appropriate restriction endonuclease digestion prior to random-priming in the presence of [32P]-dATP. Labeled probes were then denatured by boiling and added directly to prehybridization solution. The hybridized membranes were washed at various stringencies (1 x SSC, 1% SDS to 0.1 X SSC, 0.1% SDS) at room temperature and exposed to Kodak X-Omat AR film in the presence of DuPont cronex intensifying screen at -70°C.
Reverse-transcriptase polymerase chain reaction (RT-PCR)
Oligonucleotide primers
As rat K18 and K19 sequences were not published, we used as primers mouse oligonucleotides chosen in regions presenting high homology with human and bovme K18 and K19 sequences (Bader et al., 1986 : Roman0 et al., 1986 Eckert, 1988) . Primers were positioned in two different exons to preclude amplification of genomic DNA: for K18, position 418447
CAAGAT-CATCGAA(G)GACCTGAGGGCTCAGAT and position 83 1-861 CTCTCCTCAATCTGCTCAATCTGCTCAGA-CCAGTACITGT (Alonso et al., 1987) for the sense and anti-sense primers respectively, leading to an amplified product of 443 bp; for K19, position 435461 GAA-GATCCGCGACTGGTACCAGAAGCA and position 1200-1235 ATCTCCTGCTCCAGCCTGGACTTGATG-TCCATGAGC (Lussier et al., 1989) for the sense and anti-sense primers, respectively, leading to an amplified product of 800 bp.
Amplification of K18 and K19 mRNA
Total RNA was extracted from male and female fetal gonads at 14.5, 16.5, 18.5 and 20.5 days of gestation using acid guanidium thiocyanate/phenol/chloroform procedure as described by Chomczinski and Sacchi (1987) .
From each sample, cDNA was produced using a kit from Promega with 100 ng of both K18 and K19 antisense primers. After purification on a G50 Sephadex spun column and alkaline hydrolysis of RNA, cDNA was subjected to amplification by PCR (SaYki et al., 1988) with 100 ng of both K18 and K19 sense and anti-sense primers (30 cycles of amplification: 30 s at 94"C, 30 s at 62°C and 40 s at 72°C) in the presence of 0.5 U Taq DNA polymerase (Promega) and 200 mM dNTPs in 1 X Taq DNA polymerase buffer. The PCR products were electrophoresed on 1.5% agarose gel and visualized by ethidium bromide staining. The sizes of amplified fragments were determined by comparison with DNA size markers (A BstEII, @X174 HaeIII).
Analysis of the cDNA-PCR amplified products
Southern blotting. Electrophoresis gels were electroblotted onto nylon membrane after alkaline denaturation for 30 min by a 0.2 N NaOH and 0.6 M NaCl solution and washing for 1 h with 0.025 M Na2HP04/NaH2P04 solution. Hybridization was performed with mouse specific DNA probes labeled as described above. The final wash of membrane was performed at 50°C in 0.1% SDS containing 0.1 x SSC for at least 30 min. The membranes were exposed as mentioned above.
Sequencing.
The PCR products were cloned into bluescript vectors (Stratagene, La Jolla, CA). Both strands were sequenced entirely by Sanger's dideoxy chain termination method, using modified T7 DNA polymerase (Pharmacia). Sequence comparisons and alignments were performed using the Bisance software package (Dessen et al., 1990 ) and the ACNUC structure (Gouy et al., 1985) .
In situ hybridization
Probes were obtained from PCR products (see above) cloned into transcription vectors PGEM 32 (Promega). After linearization by restriction endonucleases, digoxigenin (DIG)-labeled sense and anti-sense riboprobes were generated using T7 and SP6 polymerases with an RNA the manuscript. This work was supported by grants from labeling kit (Boehringer).
INSERM (CRE no. 910711). Genital tracts were removed from 12.5-day to 20.5-day-old fetuses and fixed by immersion in 4% paraformaldehyde in PBS for 2 h at 4°C. They were then washed in PBS with increasing concentrations of saccharose (12, 15 and 18%), embedded in Tissue-Tek (OCT, Miles Laboratory) and frozen at -20°C. Cryostat sections (5 pm thickness) were mounted on gelatin-coated slides and conserved at -8O'C with dessicant until use. After thawing, tissues were rehydrated in PBS, post-fixed for 20 min and treated for 10 min with 0.25% acetic anhydride in 0.1 M triethanolamine (pH 8). Prehybridization in 50% formamide, 5 x SSC, 5X Denhardt's solution, 50 mg/ml yeast tRNA, 250 mg/ml salmon sperm DNA, 4 mM EDTA,.0.4% dextran sulfate was carried out at 45°C for K18 RNA probe and at 50°C for K19 RNA probe, for at least 1 h. Hybridization with DIG-dUTP anti-sense or sense RNA probes, diluted at 3 or 6 ng/ml in the latter buffer, was carried out at 45'C or at 50°C overnight in a moist chamber. The slides were washed twice in 2X SSC, 50% formamide at 50°C for 30 min. Sections were then treated for 30 min at 37'C with 20 mg/ml ribonuclease A in 0.5 M NaCl, 10 mM Tris-HCl (pH 8), 10 mM EDTA. Two additional washes were performed for 15 min each in 0.2~ SSC and 0.1 X SSC at room temperature. After washing for 30 min in 100 mM Tris-HCl (pH 7.5), 150 mM NaCl, 0.5% blocking reagent (Boehringer), slides were incubated for 1 h with an alkaline phosphatase anti-DIG antibody (Boehringer) diluted (l/500) in the same buffer. Slides were washed twice in 100 mM TrisHCl (pH 7.5), 150 mM NaCl for 15 min and for 3 min in 100 mM Tris-HCl (pH 9.5), 100 mM NaCl and 50 mM MgCl* before incubation overnight in the last buffer including 75 mg/ml NBT, 50 mg/ml BCIP and 100 mM levamisol. The reaction was stopped in water, and slides were mounted in glycerol/gelatin.
Immunojluorescence microscopy
To facilitate the localization of gonadal structures, frozen sections of paraformaldehyde fixed tissue were used for indirect immunofluorescence with an anti-fibronectin serum (BRL) diluted at l/400. The different steps of immunodetection were the same as described previously (Fridmacher et al., 1992) .
